Egypt is a major agricultural country in Africa with a known past of organochlorine pesticides 16 (OCPs) application, yet data on atmospheric levels of OCPs in Egypt is sparse. Low density 17 polyethylene (LDPE) passive samplers were therefore deployed for 3 weeks each at 11 locations 18 in July, 2010 and January, 2011 in Alexandria to screen for gas-phase OCPs. Performance 19 reference compounds were used to investigate the uptake kinetics. Field-derived sampler-air 20 partitioning coefficients (K PE-A s) for OCPs were significantly correlated against the compounds' 21 subcooled liquid vapour pressure (log P L ): [log K PE-A = -0.77+0.07 * log P L + 6.35+0.13 (R 2 = 22 0.90; n = 17; SE = 0.19; p < 0.001)]. Estimated and measured OCP concentrations in Alexandria 23 agreed well (factor difference ≤ 2) indicating the feasibility of monitoring OCPs using LDPEs. 24 OCP concentrations ranged from <LOD to 168 pg/m 3 . Calculated isomeric ratios indicated 25 recent usage of chlordanes and endosulfans. 26 27
Organochlorine pesticides (OCPs) are a group of organic pollutants with high 37 bioaccumulation (Nakata et al., 2002) , toxicity ( In some developing countries, however, several OCPs are still in use (Baek et al., 2013) . 45
Pesticides were introduced in Egypt in 1952 and about one million metric tons of commercial 46 pesticides were used until 2003 (Mansour, 2004) . In addition, illegal pesticides application 47 cannot be ignored due to the poor enforcement of environmental laws. In Egypt, 70 % of the 48 pesticides are applied on cotton crops, while the rest are applied on corn, rice, sugarcane 49 plantations, vegetables and fruits (Mansour, 2004) . DDT, lindane and endrin were among the 50 pesticides used to control cotton pests. Three decades ago, the use of DDT in agriculture was 51 officially banned. Following the restriction on DDT, the use of other organochlorine pesticides 52 (e.g., aldrin, dieldrin, chlordane, heptachlor, lindane) was gradually restricted in Egypt (Abou-53 Arab et al., 1995; Mansour, 2004 The purpose of the current study was to investigate the possibility of using LDPE as 75 passive air samplers for OCPs in the atmospheric environment of Alexandria, Egypt. 76 Accordingly, we undertook two major 21-days sampling campaigns of 15 deployments during 77 summer (July, 2010) and winter (January, 2011) across 11 different sites. By deploying samplers 78 4 in different locations and in different seasons, we were able to assess the pollution levels, 79 temporal variations and the possible sources of OCPs in Alexandria using isomeric ratios. (PBB 9), 2,2',5,5'-tetrabromobiphenyl (PBB 52), 2,2',4,5',6-pentabromobiphenyl (PBB 103) and 98 octachloronaphthalene (see supplementary data, text SI 1 for more details). Once spiked, PEs 99 were strung on stainless steel wires, placed in precleaned aluminum foil packets, numbered, and 100 frozen in plastic bags until the time of deployment. 101 5 LDPE sheets were deployed ~ 2 meters above the ground surface in 11 different 102 locations across Alexandria city (Figure SI 1) each inside two inverted bowls providing 103 protection from direct radiation and rainfall. At each location, LDPEs were deployed for 21 days 104 in July, 2010 (summer season) and January 2011 (winter season) (site and deployment details are 105 given in Table SI 1) . 106 107
Active Air Sampling 108
Active sampling was performed to validate LDPE as passive air samplers for OCPs (see 109 text SI 1 for more details about the preparation of the active sampling media). Samples were 110 collected using a high volume sampler at the 11 sites in July, 2010 and January 2011 (for 111 meteorological details and sampling volumes, see text SI 2 and Table SI 2). Air was first drawn 112 through a glass fiber filter (GFF) to collect the particulate bound compounds followed by a PUF 113 to retain the vapor phase compounds. Particulate bound data are not presented in the current 114 study. 115 116
Extraction of LDPEs and PUFs 117
LDPEs were cold extracted twice in DCM for 24 hours after spiking with 10 µL of a 118 surrogate standard mixture composed of labeled OCPs ( 13 C 6 -hexachlorobenzene and 13 C 12 -p,p'-119 DDT; 5 ng/µL in nonane). Extracts were concentrated to ~1 mL on a rotary evaporator, solvent 120 exchanged to hexane, and concentrated to ~50 µL. Ten µL of 2,4,6-tribromobiphenyl (5 ng/µL), 121 was added as an injection standard before analysis. 122 PUF samples were extracted using a Dionex ASE 350 (Dionex Corporation, Sunnyvale, 123 CA 94088) accelerated solvent extraction device after spiking with the surrogate standard 124 6 mixture. Extracts were concentrated to a final volume of ~1 mL using a rotary evaporator (after 125 solvent exchange into hexane) and passed on a glass chromatographic cleanup column packed 126 with silica gel/alumina (2:1 wt/wt) in order to remove the interfering compounds (Khairy and  127 Lohmann, 2012). The collected fraction was concentrated to a final volume of ~ 50 µL. Finally, 128 2,4,6-tribromobiphenyl was added as the injection standard before analysis. 129 and more details on the instrumental analysis are given in Table (SI 3) (Figure SI 4) . Sampler-water partitioning coefficients (K PE-W ) were 166 calculated according to Lohmann (2012) . Values of all the physico-chemical parameters are 167 given in Table (SI 4) Accordingly, we used the same relative uncertainties (RU) in predicted K PE -A s as given for the 196 log P L by . Since internally consistent P L values did not exist for δ-HCH, 197 endosulfan sulfate and methoxychlor, they were assigned the highest uncertainty estimate of P L 198 (500 %). The overall uncertainty (Table 1) at α = 0.05, p < 0.001). Moreover, loss rate constants for each of the PRCs were significantly 215 higher in the winter compared to the summer season [Mann-Whitney rank sum test for PBB 9 216 and PBB 103: T = 66 and 73 respectively at p < 0.001; t-test for PBB 52 (t = -5.56 at p < 0.001) 217 and OCN (t = -2.37 at p = 0.028)], which was probably related to the increased wind speed 218 during the winter season (Table SI 1 OCPs, three LDPEs were deployed in each season at one of the sites (site 11), and one was 231 harvested after each week of exposure period (Figure 1) . The equilibration of αand γ-HCH, 232
HCBz, aldrin, heptachlor, trans-and cis-chlordane after each week of deployment (week 2 -233
week 1 and week 3 -week 2) started to deviate from the linear uptake after three weeks 234 deployment period in the summer season (Figure 1a 
Sampler-air partitioning constants (K PE-A ) 247
PE-A partitioning constants were calculated directly for 17 OCPs which were detected 248 both in the passive sampler (corrected for non-equilibrium) and the PUFs at site 2 during the 249 field deployments (Table 1) We observed a significant and strong correlation when K PE-A s were regressed against P L 256 (Pa) (p < 0.001) (Figure 2a ). The correlation explained 90.0 % of the total variability in the data. 257
The slope was insignificantly different from -1 (p < 0.001; R 2 = 0.90), implying that P L can be 258 used as a good predictor of K PE-A, and that the magnitude of K PE-A for OCPs is dominated by their 259 volatilities. The derived K PE-A were calculated from two 3-week field deployments and 260 Deleted:
Deleted: i constrained by our ability to safely operate active sampling equipment during the entire field 261
work. Yet the strong correlation with P L implies that we were able to derive vales that are well 262 constrained by physico-chemical properties, validating the field-derived data. Accordingly, K PE-A 263 values for the non-quantified OCPs in the passive sampler were predicted (Table 2) 
Figure 2 272
We propose that K PE-A s for the non-quantified OCPs in the field calibration study can be 273 best predicted from equation (5) despite of the higher degree of uncertainty for endrin, endrin 274 aldehyde, endosulfan sulfate, endrin ketone and methoxychlor (Table 1) (Table SI 10 ). Although HCBz production 313 has ceased in most countries, it is still being generated inadvertently as a by-product and/or 314 impurity in several chemical processes, such as the manufacture of chlorinated solvents, 315 chlorinated aromatics and pesticides. It is also released to the environment by incomplete 316 combustion, and from old dumpsites (Barber et al., 2005). 317 Table 3 318 αand γ-HCH were the only detected HCH isomers in the atmospheric environment of 319 Alexandria (Figure SI 7) . In all the samples, α-HCH concentrations (<LOD -98.0 pg/m 3 ) were 320 much higher than the γ-HCH (<LOD -36.0 pg/m 3 ), especially in the winter season. 
